Regulation of kinase cascade activation and heat shock protein expression by poly(ADP-ribose) polymerase inhibition in doxorubicin-induced heart failure.
Cardiomyopathy is one of the most severe side effects of the chemotherapeutic agent doxorubicin (DOX). The formation of reactive oxygen species plays a critical role in the development of cardiomyopathies, and the pathophysiological cascade activates nuclear enzyme poly(ADP-ribose) polymerase (PARP), and kinase pathways. We characterized the effects of the PARP-inhibitor and kinase-modulator compound L-2286 in DOX-induced cardiac injury models. We studied the effect of the established superoxide dismutase-mimic Tempol and compared the effects of this agent with those of the PARP inhibitor. In the rat H9C2 cardiomyocytes, in which DOX-induced poly(ADP-ribosyl)ation, L-2286 protected them from the DOX-induced injury in a concentration-dependent manner. In the in vivo studies, mice were pretreated (for 1 week) with L-2286 or Tempol before the DOX treatment. Both the agents improved the activation of cytoprotective kinases, Akt, phospho-specific protein kinase C &epsiv;, ζ/λ and suppressed the activity of cell death promoting kinases glycogen synthase kinase-3β, JNK, and p38 mitogen-activated protein kinase, but the effect of PARP inhibitor was more pronounced and improved the survival as well. L-2286 activated the phosphorylation of proapoptotic transcription factor FKHR1 and promoted the expression of Hsp72 and Hsp90. These data suggest that the mode of the cytoprotective action of the PARP inhibitor may include the modulation of kinase pathways and heat shock protein expression.